Alkaptonuria is a rare inborn error of metabolism with autosomal recessive inheritance with a mutation in homogentisate 1,2-dioxygenase. It results in accumulation of homogentisic acid in connective tissues (ochronosis). Most common ocular manifestations are bluish-black discoloration of the conjunctiva, cornea, and sclera. In this case report, a 39-year-old Indian male patient with additional ocular features in the retina is described.
Alkaptonuria (AKU), the first defined human genetic disease with a recessive trait, is caused by mutations within the homogentisate 1,2-dioxygenase (HGD) gene (3q13.33). This inborn error in the metabolism of phenylalanine and tyrosine is characterized by the inability to metabolize homogentisic acid (HGA). The raised HGA levels in plasma and extracellular fluid lead to ochronosis, the deposition of polymers of HGA as a pigment (ochronotic pigment) in the connective tissues including cartilage, heart valves, and sclera. [1, 2] The distribution of this disease is equal in males and females because it is an autosomal recessive or autosomal dominant trait. The most common ocular manifestations include bluish-black discoloration (ochronotic pigments) of the conjunctiva, cornea, and sclera. In this case report, a 39-year-old Indian male with some additional ocular manifestations is described.
Case Report
A 39-year-old male patient was referred to our outpatient department for ophthalmic evaluation. His chief complaint was blackish discoloration of both eyes for the past 6 months. The patient gave a history of knee joint pains and stiffness of metacarpal joints for the past 10 months. 
Systemic investigations
Complete blood picture was within normal limits. Erythrocyte sedimentation rate was 24 mm/1 st h, complete urine examination was normal, but the color of the urine turned dark on exposure to atmosphere [ Fig. 9 ].
Serum uric acid was 5.8 mg/dl. Ultrasound abdomen was normal. Electrocardiography was normal. Liver function tests showed elevated alkaline phosphatase. Rheumatoid arthritis factor was negative. C-reactive protein was negative. X-rays This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. of knee joints and dorsolumbar spine showed degenerative changes such as joint space narrowing, osteophyte formation, loose bodies, subchondral sclerosis, and extensive soft tissue The lumbar lateral X-ray showed extensive diffuse intervertebral disc calcifications at multiple levels with vacuum phenomenon, disc space narrowing, marginal osteophytes, and superior and inferior endplate changes of all dorsolumbar vertebral levels.
Treatment
The patient was started on Vitamin C 1 g daily and was given refractive correction to both eyes. He was advised for epiretinal membrane peeling in the left eye. However, the patient was not willing for surgical intervention. We have referred the patient to Orthopaedic Department and General Medicine Department for the management of his joint pains and for further systemic evaluation and treatment.
Discussion
AKU is an autosomal recessive genetic disease. It was first described by Sir Archibald Garrod as an "inborn error of metabolism" in 1901 in London, UK. [1] The defects have been mapped to chromosome 3, between regions 3q 21 -q 23 . It is an inborn error of metabolism of phenylalanine and tyrosine and is characterized by the inability to metabolize HGA. The HGD enzyme catalyzes the conversion of HGA into maleylacetoacetic acid. [2, 3] Therefore, AKU results in the accumulation of HGA at 2000 times the normal rate. Upon contact with air, HGA is oxidized to form a pigment-like polymeric material responsible for the black color of standing urine. Although HGA blood levels are kept very low through rapid kidney clearance, over time HGA is deposited in cartilage throughout the body and is converted to the pigment-like polymer through an enzyme-mediated reaction that occurs chiefly in collagenous tissues. As the polymer accumulates within cartilage, the normally transparent tissues become slate blue and this is not seen until adulthood. The earliest sign of the disorder is the tendency for diapers to stain black. Throughout childhood and most of early adulthood, an asymptomatic, slowly progressive deposition of pigment-like polymer material into collagenous tissues occurs. In the fourth decade of life, external signs of pigment deposition, called ochronosis, begin to appear. Life expectancy is normal; however, associated morbidity can be significant. Early involvement of the intervertebral discs at the thoracic and lumbar levels is very common, occurring in approximately 50% of affected individuals. Typically, significant back pain begins from 30 years of age. The large joints (knee, shoulder, and hip) are very frequently involved. [4, 5] Achilles tendon involvement is also common and may result in tearing. Involvement of the aortic leaflets, mitral valve leaflets, or both is common, and calcifications of the coronary arteries occur in one-half of all patients before 60 years of age. The distribution of this disease is equal in males and females. It is an autosomal recessive or autosomal dominant trait. Males tend to have an earlier onset of arthritic symptoms with a greater degree of severity than females; slate blue or gray discoloration may be found in the sclerae or ear cartilage. [6] Ocular manifestations include symmetric brown scleral pigmentation. There are four main types of appearance which may also occur in combination: (1) small "vermiform" [6] or "tube-like" pigment deposits, (2) brown pinguecula-like, (3) dot-like, [7] or (4) laminar structures. Dilated conjunctival vessels can be present and they supply the pigmented areas on the conjunctiva.
Treatment
Medical therapy is used to ameliorate the rate of pigment deposition. Reduction of phenylalanine and tyrosine has reportedly reduced HGA excretion. Vitamin C, as much as 1 g/day, is recommended for older children and adults. The mild antioxidant nature of ascorbic acid helps retard the process of conversion of homogentisate to the polymeric material that is deposited in cartilaginous tissues. [8, 9] Limited use of nitisinone, an inhibitor of the enzyme 4-hydroxyphenylpyruvate dioxygenase, which mediates formation of HGA, has been reported. Reduction of phenylalanine and tyrosine reportedly reduced HGA excretion in the urine of a child.
We performed a Medline search with keywords "alkaptonuria," "ochronosis," "ocular manifestations of alkaptonuria/ochronosis," and various combinations. To the best of our knowledge, bilateral epiretinal membrane has not been reported previously in AKU or ocular ochronosis. 
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